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EFFECTS OF A LOW-FAT YOGURT SUPPLEMENTED WITH A ROOSTER
COMB EXTRACT (MOBILEE) ON JOINT FUNCTION IN ADULTS WITH
MILD KNEE PAIN: A RANDOMIZED TRIAL
R. Sola y,z, R. Valls y, I. Martorell y, M. Giralt y, A. Pedret y,x,
N. Taltavull y,x, M. Romeu y, A. Rodríguez x, D. Mori~na x,
V. Lopez de Frutos z, M. Montero z, M. Casajuana y,z, L. Perez y,x,
J. Faba y,x, G. Bernal y,x, A. Astilleros y,x, R. Gonzalez y,x, F. Puiggros x,
L. Arola x, C. Chetrit k, D. Martinez-Puig k. yHosp. Univ.ri Sant Joan, Reus,
Spain; z Facultat de Med. i Ciencies de la Salut-Univ.t Rovira i Virgili, Reus,
Spain; xCTNS-TECNIO-Technology Ctr. of Nutrition and Hlth., Reus, Spain;
kBIOIBERICA S.A., Palafolls, Spain
Knee osteoarthritis (OA) is one of major public health problem and a
cause of chronic disability in senior population. One of the recognized
risk factors for OA is the weakness of the knee ﬂexor and extensor
muscles.
Purpose: The aim of this study was to assess the effects of a low-fat
dairy product supplemented with rooster comb extract (RCE), a natural
extract rich in hyaluronic acid (HA), on muscle function and echo-
graphic evolution of patients with mild knee pain.
Methods: 80 participants (30 men) aged (mean SD) 43.10  15 years,
with mild knee pain (Visual Analogic Scale between 30 and 50 mm),
were included in a randomized, controlled, double-blind, parallel
intervention trial: 40 participants received a low-fat yogurt (125 mL/d)
with 80 mg/d of RCE presented as Mobilee and 40 participants con-
sumed the same low-fat yogurt without RCE (125 mL/d (the control
group) during 3 months. The knee muscle strength was determined in
ﬂexion and extension at 180/s and 240/s speeds using an isokinetic
dynamometer Biodex System 4. Synovial effusion was measured by
ultrasonography and pain was assessed by Visual Analogic Scale (VAS).
Results: At 3 months, an increase of the muscle strength of the affected
joint was detected in ﬂexion and extension at 180/s and 240/s in the
RCE group as compared to baseline in men and particularly in people
older than 50 (p¼0.032), while no differences were detected in the
control group. Synovial effusion was reduced by 2.4% in the RCE group
and increased by 3.93% in the control group, but differences failed to
reach statistical signiﬁcance. No differences on VAS pain were detected
during the studied period.
Conclusions: A long-term intake of a low-fat yogurt supplemented
with RCE increases muscle strength suggesting better performance of
the quadriceps and hamstring muscles on the knee pain, in men,
especially in people of 50 years, thus provide new dietary therapeutic
perspectives.
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BIOCHEMICAL AND PHARMACOLOGICAL CHARACTERIZATION OF
FISH COLLAGEN HYDROLYSATES
S. Schadow y, H-C. Siebert z, G. Lochnit y, M. Rickert y, J. Steinmeyer y.
yUniv. of Giessen, Giessen, Germany; zRes. Inst. of Bioinformatics and
Nanotechnology, Kiel, Germany
Purpose: Collagen hydrolysates (CHs) are popular nutriceuticals used
for prophylaxis and treatment of osteoarthritis (OA). Pharmacokinetic
studies with mice showed that orally administered radioactive CH is
resorbed and some radioactivity is recovered within joints. CHs were
found to stimulate the biosynthesis of collagen when testing cultured
bovine chondrocytes. However, studying collagen type II fragments
isolated from human cartilage, increased matrix degradation was dis-
covered which might either contribute to cartilage destruction or be
just a normal endogenous metabolic feedback. A ligand-receptor
interaction of small collagen fragments with the a2A domain of integrin
might serve as a molecular mode of action of CH (St€otzel et al. 2012).
Recently, signiﬁcant differences in the composition of peptides as well
as efﬁcacy of bovine CHs on human chondrocytes were reported. The
aim of our current study was to characterize for the ﬁrst time com-
mercially available CHs obtained from ﬁsh with respect to their
molecular composition and pharmacological effects on the metabolism
of human articular OA cartilage.
Methods:MALDI-TOF mass spectrometry was applied to determine the
molecular weight (Mr) distribution of CHs from ﬁsh (Peptan F 5000;Peptan F 2000 from Rousselot). DOSY, TOCSY and NOESY NMR
measurements were carried out to further characterize the CHs. Before
starting the experiments with tissues from human patients, approval by
the ethical board of our university and the written informed consent of
the patients were obtained. Full-thickness cartilage explants of femoral
condyles were obtained from OA patients undergoing knee replace-
ment surgery. Articular cartilage explants with mild or moderate OA
alterations were cultured in serum-free Ham’s F12 media together with
the serum substitute CR-ITSþ in a normal benchtop CO2-incubator.
Explants were double radiolabeled with [3H]-proline, washed several
times, and then radiolabeled againwith [14C]-proline in the presence of
0-10 mg/ml CHs (Goodwin et al. 2008). At the end of the experiments,
media and explants were frozen at -20oC in the presence of proteinase
inhibitors until analysis. Proteoglycans were determined by the DMMB-
method, NO by the Griess reaction, whereas MMP-1, -3, -13 and colla-
gen type II within media were measured using ELISA kits. Cell viability
was evaluated microscopically using ﬂuorescein diacetate and propi-
dium iodide. Untreated explants served as controls. Data presented are
mean  SD (n¼6). Groups of data were evaluated using ANOVA and the
Friedman test. Signiﬁcance was set to p < 0.05.
Results: Mass spectrometry revealed a two fold larger Mr distribution
of peptides obtained from Peptan F 5000 compared with Peptan F
2000. The average Mr was 3600 kDa for Peptan F 5000 and 2900 kDa
for Peptan F 2000. According to the DOSY NMR experiments both
Peptan probes also contain larger fragments. With the TOCSY and
NOESY NMR measurements, we can discriminate between certain col-
lagen fragments in each CH preparation thereby characterizing them in
respect to their potential bioactivity. None of the CHs tested displayed
any stimulatory effect on the biosynthesis of collagen. Only Peptan F
2000 induced an elevated level of NO. None of the investigated CHs
induced an increased loss of collagen even though signiﬁcantly elevated
levels of MMP-1, -3, -13 and/or PGE2 were found for Peptan F 5000.
Both CHs tested at the high concentration of 10mg/ml are not cytotoxic.
Conclusion: Our investigation show for the ﬁrst time that ﬁsh CH
preparations differ considerably with respect to both their composition
of hydrolyzed peptides and their biological activities on human chon-
drocytes. Thus, the pharmacological properties of commercially avail-
able CHs should be tested thoroughly both in vitro and in vivo to
provide scientiﬁcally ﬁrm statements concerning safety and efﬁcacy in
OA.OA and Ligament/Meniscus/ Tendon/Muscle
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NATURAL HISTORY OF INTRAMENISCAL SIGNAL ON MAGNET
RESONANCE IMAGING: A COHORT STUDY OVER 6 YEARS WITH
ASSESSMENT AT 4 TIME POINTS USING DATA FROM THE
OSTEOARTHRITIS INITIATIVE
J. Kumm y, F.W. Roemer z, A. Guermazi x, A. Turkiewicz k, M. Englund k.
yUniv. of Tartu, Tartu, Estonia; zUniv. of Erlangen-Nuremberg, Erlangen,
Germany; xBoston Univ. Sch. of Med., Boston, MA, USA; k Lund Univ.,
Lund, Sweden
Purpose: To assess the natural history of intrameniscal signal in the
medial compartment. We hypothesized that 1) linear intrameniscal
signal rarely resolves. 2) menisci with linear intrameniscal signal are
more likely to develop a meniscal tear over time.
Methods: We studied both knees from 192 subjects aged 45-55 years
randomly drawn from the Osteoarthritis Initiative participants free of
evidence of radiographic knee osteoarthritis (OA) (Kellgren Lawrence
grade¼0 in both knees). Subjects were also free of medial meniscal tear
on MRI at baseline in both knees. We assessed coronal intermediate-
weighted (IW) and sagittal IW fat saturated 3-Tesla magnetic resonance
images from baseline and the 24-, 48-, and 72-month follow-up of
subjects’ both knees. One radiologist, unblinded to time sequence and
with paired images, scored medial meniscal integrity in the anterior
horn, body, and posterior horn, respectively. Hence, the reader recorded
the presence of intrameniscal signal (grade 0¼none; 1¼one or several
punctuate or globular intensities; 2¼linear but not reaching surface;
3¼linear but reaching surface on one slice only), meniscal tear, and
meniscal maceration/destruction. We classiﬁed abnormal signal as
meniscal tear when signal extended to surface on at least two consec-
utive images, and considered linear intrameniscal signal to be present if
graded 2 or 3. We used the logistic mixed effect model to evaluate the
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S326risk of incident meniscal tear in subjects with and without linear
intrameniscal signal 24 months prior to tear assessment adjusting for
follow-up time, age, sex, body mass index (BMI), knee side, and knee
subsegment (body or posterior horn). The random effect on individual
level was included in the model to account for correlation between
measurements made within the same person.
Results: The subjects mean (SD) age was 49 (2.8) years, 60% were
women, and mean (SD) BMI was 26.9 (4.3). Subjects with linear intra-
meniscal signal present in one or both knees were more often men, but
had similar BMI and age (Table). At the baseline exam linear intra-
meniscal signal in the medial meniscus was present in 76 subjects (40%)
and 107 of knees (28%). Thirty-one participants (16%) had linear intra-
meniscal signal in both knees. At 72 months, 23 subjects (12 %) had
developed meniscal tear (33 knees [9%]) and 48% of subjects had linear
intrameniscal signal (125 knees [33%]) (Figure). Out of knees with linear
intrameniscal signal (during the whole follow-up) 99% was located in
the posterior horn and 38% of those additionally involved the meniscus
body.We did not observe regression of linear intrameniscal signal when
once present.
In 16 subjects (18%) (23 knees [18%]) with intrameniscal signal present
in the body or posterior horn at either ﬁrst three time points, the signal
progressed to a meniscal tear in the same segment. The corresponding
number of subjects (knees) which developed a tear without a prior
ﬁnding of linear intrameniscal signal was 3 (3%) (7 knees [3%]). In the
model adjusting for age, sex, and BMI, the odds ratio for developing
meniscal tear over time was 2.1 (95% conﬁdence interval: 1.1-3.2) if
having linear intrameniscal signal present (as compared to no linear
signal).
Conclusion: We found that linear intrameniscal signal is a frequent
ﬁnding in subjects between 45 and 55 years free from evidence of
radiographic knee OA and is highly unlikely to resolve with time.
Menisci with linear intrameniscal signal more commonly develop tears
than menisci without such signal, and may be part of an early-stage
osteoarthritic process.Descriptive statistics of the study subjects according to exposure information
Linear intrameniscal signal
Present at either 0, 24, or
48 months in either
knee (n¼91)
Absent at 0, 24, and
48 months in both
knees (n¼101)
Age, mean (SD) 49 (2.9) 49 (2.6)
Women, n(%) 45 (50) 69 (68)
BMI, mean (SD) 26.5 (4.4) 27.3 (4.2)
Incident tear in
either knee n(%)
16 (18) 3 (3)571
THE ASSOCIATION BETWEEN MUSCLE PERFUSION ASSESSED BY
DYNAMIC CONTRAST ENHANCED MAGNETIC RESONANCE IMAGING
AND KNEE RELATED PAIN AND FUNCTION IN PATIENTS WITH KNEE
OSTEOARTHRITIS: AN EXPLORATORY CROSS SECTIONAL STUDY
E. Bandak y, M. Boesen y, R. Riis y, R. Christensen y, L.S. Lohmander z,x,
D.J. Hunter k, H. Bliddal y, M. Henriksen y. y The Parker Inst., Dept. of
Rheumatology, Copenhagen Univ. Hosp., Bispebjerg and Frederiksberg
Hosp., Copenhagen F, Denmark; z Inst. of Sports Sci. and Clinical
Biomechanics, Faculty of Hlth.Sci., Univ. of Southern Denmark, Odense,
Denmark; x Lund Univ., Lund, Sweden; kRheumatology Dept., Royal
North Shore Hosp. and Kolling Inst., Univ. of Sydney, Sydney, Australia
Purpose: Muscle tissue may play an important role in generation of
symptoms in knee osteoarthritis (KOA). This study aimed to examine
the relationship between muscle perfusion assessed by Dynamic Con-
trast Enhanced Magnetic Resonance Imaging (DCE-MRI) of the distal
thigh muscles and self-reported pain and function in patients with KOA.
Methods: Cross sectional data from a pragmatic weight-loss main-
tenance study (gathered at the 1 year follow-up) in obese patients with
radiographically veriﬁed KOA (mixed medial, lateral, and patellofe-
moral) were included in these analyses (the LIGHT study; Clinical-
Trials.gov: NCT00938808). 3-Tesla DCE-MRI scans of the knees were
obtained togetherwith patient reportedpain and function (pain andADL
subscales of the Knee injury and Osteoarthritis Outcome Score (KOOS)).
The DCE-MRI were analysed using Dynamika software, in which
Regions of Interest (ROIs) were manually drawn and fused into volumes
representing the distal portions of the following muscles: vastus later-
alis, vastus medialis, biceps femoris, sartorius, gracilis, and semi-
membranosus.Major vascular brancheswere avoidedwhendrawing the
ROIs. Muscle perfusion in each muscle was quantiﬁed from analyses of
the contrast uptake curves. The perfusion variables are deﬁned inTable 1.
Intra-observer reliability of the method - based on a repeated sub-
sample - indicated good-to excellent reliability with ICC for the perfu-
sion variables between 0.8 (95% CI 0.38-0.95) and 1 (0.99-1.00).
Spearman’s rank correlation coefﬁcients were calculated between all
muscle perfusion variables and KOOS pain and ADL subscales. Multi-
variable regression analyses with KOOS pain and ADL as dependent
variables and perfusion variables from all muscles were done using the
maximum R-square improvement model (MAXR) with forward selec-
tion to ﬁt the best multivariable model in terms of R-square magnitude
that includes only statistically signiﬁcant predictors at P<0.10. The
identiﬁed multivariable regression models were repeated including
BMI, sex, and age as covariates.
Results:At oneyear follow-up,134KOApatients participated in the LIGHT
study. Of these 94 had valid DCE-MRIs and KOOS. The typical participant
was a 65-year old womanwith a body mass index (BMI) of 32 kg/m2.
No signiﬁcant bivariate correlations were found between the DCE-MRI
perfusion variables and KOOS pain and ADL.
Perfusion variables included in the regression models were from the
vastus medialis, sartorius, semimembranosus, vastus medialis, and
biceps femoris muscles. For KOOS pain a 5-variable regression model
(table 2) explained 26% (R2¼ 0.26; P¼0.0012) of the variance in KOOS
pain. For KOOS ADL a 4-variable regression model (table 2) explained
26% (R2¼0.26; p¼0.0005) of the KOOS ADL variance.
Contrast uptake rate (IRE) in the sartorius muscle was associated with
pain and disability, while the proportion of voxels without enhancement
(no contrast uptake, NoEnhancement%) in the sartorius was negatively
associated with pain and disability. In the semimembranosus the pro-
portion of voxels without enhancement was associated with pain and
disability. In the vastus medialis the proportion of voxels reaching a
plateau (Plateau%) in the uptake curve was negatively associated with
pain and disability. A higher rate of contrast washout (IRW) (i.e. a more
negative washout slope) in the biceps femoris was associated with more
pain. Including BMI, sex, and age did not change the results signiﬁcantly.
Conclusions: This is the ﬁrst study to assess the relationships between
muscle perfusion as detected by DCE-MRI and symptoms in KOA
patients. The data analysis using standardised and well validated soft-
ware was found to be highly reproducible.
While no perfusion variable in single muscles correlated to pain and
disability, a complex interplay between perfusion variables within and
between several of the distal thigh muscles explains a signiﬁcant pro-
portion of pain and disability. Illuminating the role of muscle perfusion
assessed by DCE-MRI in KOA may be valuable in the pursuit of a link
between objective measurements and patient reported pain and
